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Indian Standard 

SPECIFICATION FOR 

STRONTIUM SULPHATE FOR 

ELECTROPLATING 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 31 July 1984, after the draft finalized by the Electroplating 
Chemicals Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 Strontium sulphate has been regarded as one of the alkaline earths. 
It occurs in celesite chiefly in sedimentary rocks, where it is associated 
with other minerals including sulphur, calcite, gypsum, strontianite, etc. 

0.3 Strontium sulphate as an electroplating chemical is specially used in 
self-regulating high speed chromium plating. It is also used as filler 
material for plastic and rubber, in pyrotechnics, ceramics/glass, and paper 
manufacture. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed, or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard prescribes the requirements, the methods of sampling 
and test for strontium sulphate for electroplating. 

2. REQUIREMENTS 

2.1 Jyemcviption — The material shall be in the form of white powder 
free from dirt, foreign matter and visible impurities. It dissolves appre- 
ciably in an acid medium. The material shall correspond in composition 
essentially to SrSOi. 

♦Rules for rounding off numericals values ( revised ). 
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2,2 The material shall also comply with the requirements prescribed in 
Table 1 when tested according to methods prescribed in Appendix A. 

TABLE 1 REQUIREMENTS FOR STRONTIUM SULPHATE FOR 
ELECTROPLATING 

Sl Characteristic Rkqxjirement Method of Test 

No. ( Ref to Appendix A ) 

(1) (2) (3) (4) 

i) Strontium sulphate ( as 96*00 A-2 

SrSOi ), percent by mass, 
Min 

in Loss on ignition at 1 000°C, I'OO A-3 

percent by mass, Max 

ill) Matter soluble in water, I'OO A-4 

percent by mass, Max 

iv) Chloride (as CI), percent 0*10 A-5 

by mass. Max 

v) Sulphate (water soluble), 0*20 A-6 

percent by mass ( as 
SO4 ), Max 

vi) Nitrate ( as NaNOg ), per- 0-20 A-7 

cent by mass. Max 

vii) Carbonate* (as Na,CO, ), 2*00 A-8 

percent by mass, Max 

viii) Calcium ( as Ca )t, percent 0*10 A-9 

by mass, Max 

ix) Iron(asFe), percent by 0'05 A-10 

mass, Max 

♦Applicable when strontium sulphate is manufactured by precipitation of strontium 
nitrate with sodium sulphate. 

tApplicable when strontium sulphate is manufactured by reacting strontium 
carbonate and sulphuric acid. 



3. PACKING AND MARKING 

3.1 Packing — The material shall be packed in air-tight containers, 
preferably with a replaceable closure. The plater usually needs to with- 
draw small quantities at a time from the container without the danger 
of powder being scattered about. The container shall, therefore, have 
an opening of such a size, that powder may be easily withdrawn and then 
the opening may be resealed without difficulty. 
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3.2 Marking — The containers shall be marked with the following: 

a) The name of the material and its net mass; 

b) Name of manufacturer or its recognized trade-mark, if any; 

c) Process of manufacture; and 

d) Batch number and date of manufacture. 

3.2.1 The containers may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 

4. SAMPLING 

4,1 The method of drawing representative samples of the material and 
the criteria for its conformity with the requirements of this standard shall 
be as prescribed in Appendix B. 



A P P EN D IX A 

( Clause 2.2 ) 

METHODS OF TEST FOR STRONTIUM SULPHATE 
FOR ELECTROPLATING 

A-1. QJUALITY OF REAGENTS 

A-1.1 Unless specified otherwise, pure chemicals and distilled water 
( sea IS : 1070-1977* ) shall be used in the tests. 

Note — ' Pure chemicals ' shall mean chemicals that do not contain impurities 
which affect the result of analy^sis. 

A-2. DETERMINATION OF STRONTIUM SULPHATE 
A-2.1 Reagents 

A-2.1.1 Ammonium Carbonate 

A-2.1.2 Concentrated Hydrochloric Acid — See IS : 265-19761. 



♦Specification for water for general laboratory use ( second revision ). 
tSpecification for hydrochloric acid ( second revision ). 
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A-2.1.3 Sulphuric Acid { 6N ) 

A-2.1.4 Alcohol 

A-2.2 Weigh 0*03 to 005 g sample ( M ) into 250 ml beaker. Add 100 ml 
water. Add approximately 15 g ammonium carbonate. Heat to boiling 
and keep it in warm place and allow to stand overnight. Make acidic 
with hydrochloric acid, filter, if necessary. Heat to boiling and add 5 ml 
sulphuric acid with constant stirring for complete precipitation. Add 
alcohol equivalent to the volume of the solution. Let it stand for over- 
night. Filter through Whatman filter paper No. 42 and wash first with 
alcohol ( 60 percent ) to which a little sulphuric acid has been added and 
finally with pure alcohol. Preserve the filtrate for further test. Ignite the 
precipitate to dull redness ( or in an electrical muffle furnace at 500 to 
600^*0 ), cool and weigh ( Mi ). 

A-2.3 Calculation 

Strontium sulphate ( as SrS04 ), percent by mass = — ^^m 

where 

Mx =» mass in g after ignition, and 

M = mass in g of the material taken for the test. 

Note — 7"o confirm the presence of strontium, make a flame test using a 
hydrochloric acid solution of the salt. A crimson flame indicates the presence of 
strontium. 

A-3. DETERMINATION OF LOSS ON IGNITION 

A-3.1 Procedure — Weigh accurately about 1 g of the sample and heat 
it for two to three hours in a muffle furnace at 1 000'*C. Determine the 
loss in mass after cooling the residue in a desiccator. 

A-3.2 Calculation 

Ignition residue, percent by mass = — lu 

where 

M^ = loss in mass in g of the residue, and 
M = mass in g of the material taken for the test, 
A-4. DETERMINATION OF MATTER SOLUBLE IN WATER 

A-4.1 Procedure — Weigh accurately about 100 g of the material and 
boil with about 150 ml of water, filter through Whatman filter paper 
No. 42j wash through with water. Evaporate the combined filtrate and 
washings in a glass basin on evaporating bath. Heat for about one hour 
in air oven at 105° =b 10°C, cool and weigh. Reserve the residue. 

6 
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A-4.2 Calculation 

Matter soluble in water, percerjt by mass — -— X 100 

where 

MjL — mass in g of the residue left after evaporation, and 
M ~ mass in g of the material taken for the test. 

A-5. DETERMINATION OF CHLORIDE 
A-5.1 Reagents 

A-5.1.1 Concentrated Nitric Acid — See IS : 264-1976*. 

A-5.1.2 Silver Nitrate Solution — Approximately 0*1 N. 

A-5.2 Procedure — Weigh 5 to 10 g sample into a 250-ml beaker. Add 
150 ml water and 10 to 15 ml of nitric acid. Heat to boiling and cool. 
Filter through Whatman filter paper No. 41 ( 12'5 cm ). Heat to boiling 
and add 10 to 12 ml of silver nitrate solution. Allow to settle and test for 
complete precipitation. Filter through sintered crucible ( G. No. 4 ), 
Dry at 100 to llO'C to constant mass. 

A-5.3 Calculation 

Ml 

Chloride ( as CI ), percent by mass - ^ ~-r^~ X 24*74 

where 

Ml «= mass in g of the dried precipitation, and 
M = mass in g of the material taken for the test. 

A-6. DETERMINATION OF SULPHATE 
A«6«l Reagents 

A-6.1.1 Concentrated Hydrochloric Acid — See IS : 265-1 976f, 

A-6.L2 Barium Chloride Solution — 12 percent ( mjv ), 

A*6.2 To the residue reserved in A-4.1 add 1 ml of HCl and about 10 to 
15 ml of water, heat to boiling, filter through Whatman filter paper No. 42 
if not cleared, wash thoroughly. Boil the combined filtrate and washings^ 
add 5 to 10 ml of barium chloride solution, boil for a few minutes and 



♦Specification for nitric acid ( second revision ). 
tSpecification for hydrochloric acid ( second revision ). 
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allow to settle overnight. Filter through Whatman filter paper No. 42, 
wash with water till free from chlorides. Ignite the filter paper and 
precipitate in a crucible to dull redness ( or in an electric muffle furnace 
at 500 to GOO^'C ), to constant mass, cool and weigh as sulphate. 

A-6.3 Calculation 

41-15 Ml 



Sulphate ( as SO4 ), percent by mass = 



M 

where 

M\ = mass in g of the precipitate, and 

M ~ mass in g of the material taken for the test. 

A-7. DETERMINATION OF NITRATES 

A*7*0 General — Nitrates are reduced to ammonia which is absorbed 
in standard acid and excess of acid is titrated with standard alkali 
solution. 

A-7.1 Apparatus — The apparatus, as assembled, is shown in Fig. 1. 
It consists of a round bottom flask A of 1 000 ml capacity fitted with a 
rubber stopper through which passes one end of the connecting bulb 
tube B. The other end of the bulb tube B is connected to the condenser 
C hy B. rubber stopper and the lower end of the condenser C is attached 
by means of a rubber tubing to a clip tube D which dips into beaker E 
of 250 ml capacity. 

A-7.2 Reagents 

A-7,2.1 Sodium Hydroxide Solution — 1 percent ( mjv ). 

A-7.2.2 Standard Hydrochloric Acid — O'l N approximately. 

A-7.2.3 Devarda's Alloy 

A-7,2*4 Standard Sodium Hydroxide Solution — O'l N approximately. 

A-7.2.5 Methyl Red Indicator Solution — Dissolve O'l 5 g of methyl red in 
500 ml of water, 

A-7,3 Procedure — Weigh accurately about 25 g of the material and 
dissolve in 250 ml of sodium hydroxide at 80 ± 2"'C. After maintaining 
a temperature of 80 i 2°C for 30 minutes, filter the solution through 1 1 cm 
filter paper ( Whatman filter paper No. 40 or equivalent ) containing a 
little filter pulp. Wash the residue with 100 ml of sodium hydroxide 
solution and then wash free from alkali with water. Transfer the filtrate and 
washings to a 500-ml graduated flask, make up to the mark with sodium 
hydroxide solution. Take 200 ml of this solution in the flask A, add 20 g 

8 
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of sodium hydroxide and 2'5 g of Devarda's Alloy and assemble the 
apparatus as shown in Fig. 1. Take 25 ml of standard hydrochloric 
acid in beaker E^ and gently warm the flask A when the evolution of gas 
has ceased, boil the contents of the flask vigorously for 15 minutes. 
Titrate the solution in the beaker with standard sodium hydroxide 
solution using methyl red as indicator. Garry out a blank determination 
as above. 




Fig. 1 Apparatus of the Determination of Nitrates 
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A-7.4 Calculation 

Nitrate ( as NarsOa ), percent by mass = ^ — j^ 

where 

V " volume in ml of standard hydroxide solution used, in 
titration with blank, 

Vi ~ volume in ml of standard sodium hydroxide solution 
used in titration with the material, 

J{ =^ normality of standard sodium hydroxide solution; and 

M ^ mass in g of the material equivalent to 200 ml of solution 
taken for th^ test. 

A-8. DETERMINATION OF CARBONATES 

A-8.0 Principle — Carbon dioxide is generated by adding dilute 
hydrochloric acid in vacuum and is absorbed in an excess of alkali which 
is back titrated with a standard hydrochloric acid. 

A-8.1 Apparatus 

A-8.1.1 Kjeldahl Flask — 300 ml capacity. 

A-8.1.2 Drechsel Bottle — provided with two taps, 

A*'8«1.3 Vacuum Pump — to give freshure less than 10 cm of Hg. 

A-8.1.4 Top Funnel 

A-8.2 Reagents 

A-8.2.1 Methyl Orange Indicator — Dissolve 0*8 g of methyl orange irt 
100 ml of water. 

A-8.2.2 Sodium Hydroxide Solution — 1 N. 

A-8.2.3 Barium Chloride Solution — 10 percent. 

A-8.2.4 Phenolphthalein Indicator — Dissolve 0*1 g of phenolphthalein in 
100 ml of 60 percent rectified spirit. 

A-8.2.5 Dilute Hydrochloric Acid— 5 N, 1 N and 0*1 N. 

A-8.3 Procedure — Take 5 g of the accurately weighed material in a 
300-ml Kjeldahl flask A and add about 100 ml of water and two drops 
of methyl orange indicator. Assemble the apparatus as shown in Fig. 2. 
Provide a flask A with a rubber bung through which passes a short bend 
of wide capillary tubing and a tap funnel B reaching nearly to the 

10 
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bottom of the flask. Place 20 ml of sodium hydroxide solution, 20 ml 
of barium chloride solution and 1 ml phenolphthalein in the Drechsel 
bottle C provided with taps E and F, Connect this bottle to the Kjeldahl 
flask and evacuate the whole assembly to less than 100 mm mercury 
pressure using a vacuum pump. Introduce 40 ml of 5 N hydrochloric 
acid through the tap funnel B into the flask ( the precipitated aluminium 
hydroxide should redissolve in the acid and an excess of the acid should 
be present as indicated by methyl orange ), avoiding the admission of 
air. Keep about 1 ml of acid in the funnel to prevent air leaking during 
subsequent operation. Heat the flask over a small flame until the outer 
x:apillary tube becomes hot, shaking the Drechsel bottle occasionally to 
absorb the carbon dioxide. The solution in Drechsel bottle should remain 
pink. Fill flask A with boiling water through the tap to flush out any 
traces o£ CO2 held back in the flask. Shake the Drechsel bottle and 
disconnect it after removing the vacuum by opening the outlet cap F, 
Titrate the excess sodium hydroxide with 1 N hydrochloric acid ( phenol- 
phthalein already present ) so as not to overlap the end point. Boil off" 
carbon dioxide. It is better to complete this titration near the end point 
with 1 N hydrochloric acid till the solution is just colourless. Add two 
drops of methyl orange indicator and an excess of 1 N hydrochloric acid 
( Vj^ ). Shake well and titrate with sodium hydroxide solution ( V2 ). 
'Carry out the blank in the same way. 



BUNS^N 
BURNER 




Fig. 2 Apparatus of the Determination of Carbonates 
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A-8.4 Calculation 

Carbonates ( as NagCOs ), r y _ry_y^iy q-OSS x ICO 
percent by mass = - — ^ — ^ ^^ 

where 

Vi = excess of standard hydrochloric acid (IN) added to the 
solution, 

V2 = volume of standard sodium hydroxide solution consumed 

in the titration, 
1 3 =: volume of standard hydrochloric acid (IN) used for 

blank titration, and 

M ^- mass in g of the material taken for the test. 

A-9, DETERMINATION OF CALCIUM 
A-9.1 Reagents 

A-9.1*l Liquor Ammonia 

A^9«1.2 Ammonium Oxalate Solution — 10 percent ( mjv ). 

A-9.2 Procedure — Take the filtrate obtained in A-2.2 and boil it for 
half an hour. Cool and make it ammoniacal. Heat to boiling and add 
10 ml ammonium oxalate solution. Allow to stand for an hour. Filter 
through Whatman filter paper No. 42 ( 11 cm ). Ignite the precipitate, 
cool and weigh till constant mass is obtained. 

A-9.3 Calculation 

M 
Calcium ( as Ga ), percent by mass — -^r- X 71*48 

where 

Ml = mass in g of the ignited material, and 

M " mass in g of the material taken for the test ( see A-2.2 ). 

A-10. DETERMINATION OF IRON 
A*10*l Apparatus 

A-10.1.1 Kessler's Cylinders — 50 ml capacity ( see IS : 4161-1967* ). 
A*10.2 Reagents 

A<-10*2.1 Dilute Hydrochloric Acid — 4 N approximately. 



♦Specification for Nessler's cylinder. 

12 
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A-10.2.2 Potassium Permanganate Solution — O'Ol N approximately, 

A»10.2«3 Ammonium Thiocyanate Solution — 50 percent ( mjv ). 

A-'10*2.4 Extraction Solvent — Prepared by mixing equal volume of 
arnyl alcohol and amylacetate. 

A-10.2.5 Standard Iron Solution — Dissolve 0*720 g of ferrous ammonium 
sulphate [ FeS04, ( rNH4 jg SO45 6H2O ] in water containing 10 ml of 
dilute sulphuric acid [ 10 percent { v/v ) ] and dilute with water to 
1 000 mh Before use. again dilute 100 ml of this solution in equivalent 
to O'Ol mg of iron ( as Fe ). 

A»10.3 Weigh accurately about I'O g of material and dissolve 20 ml of 
water and just sufficient HCl at 10 ml of HCl in excess. Dilute to 
100 ml in a volumetric flask. Take 10 ml of aliquot in a Nessler*s 
cylinder, add one drop of permanganate solution and mix. Add 5 ml 
of ammonium thiocyanate solution and 10 ml of extraction solvent (a 
mixture of amyl alcohol and ether in the ratio 5:2) and mix. Shake 
vigorously and allow the layers to separate. Carry out a controlled test 
in a similar manner in another Nessler's cylinder containing 5 ml of a 
standard Fe solution ( 1 ml =^ 001 mg/ml of Fe ). 

A-10«3«l The material shall be taken to have not exceeded Vunit pres- 
cribed in Table 1 if the intensity of colour produced by material is not 
greater than that produced in the control test. 



APPENDIX B 

( Clause A A ) 

SAMPLING OF STRONTIUM SULPHATE FOR 
ELECTROPLATING 

B-L GENERAL REQjtJIREMENTS OF SAMPLING 

B-1*0 In drawing, preparing, storing and handling test samples, the 
following precautions and directions shall be observed, 

B-l#l Precautions shall be taken to protect the samples, the material 
being sampled, the sampling instrument and the containers for samples 
from adventitious contamination. 

B-1/2 To draw a representative sample, the contents of each container 
selected for sampling shall be mixed as thoroughly as possible by suitable 
means. 

B-l»3 The samples shall be placed in suitable, clean, dry and air-tight 
glass or other suitable containers on which the material has no action. 

13 
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B-1.4 Each sample container shall be sealed air-tight after filling and 
marked with full details of sampling, the date of sampling and the year 
of manufacture of the material. 

B-2. SCALE OF SAMPLING 

B«2*l Lot — All the containers in a single consignment of the material 
drawn from a single batch of manufacture shall constitute a lot. If a 
consignment is declared or known to consist of different batches of 
manufacture, the containers belonging to the same batch shall be grouped 
together and each such group shall constitute a separate lot. 

B-2.L1 Samples shall be tested from each lot for ascertaining conformity 
of the material to the requirements of the specification. 

B-2.2 The number ( n ) of containers to be chosen from a lot shall 
depend on the size of the lot { J^) and shall be in accordance with 
Table 2. 

TABLE 2 NUI^ER OF CONTAINERS TO BE SELECTED 



Lot Size 


Number of Containers to 




BE 


Selected 


(^) 




(n) 


(1) 




(2) 


Up to 50 




3 


51 to 100 




4 


101 to 150 




5 


151 to 300 




7 


301 and above 




10 



B-2.3 All the containers shall be selected at random and in order to 
ensure the randomness of selection, procedures given in IS : 4£05-1968* 
may be followed. 

B-3. TEST SAMPLES AND REFEREE SAMPLE 

B-3*l Preparation of Test Samples 

B-3.1.1 Draw with an appropriate sampling instrument a small portion 
of the material from different parts of each container selected. The 
total quantity of the material drawn from each container shall be 
sufficient to conduct the tests for all the characteristics given under 2 and 
shall not exceed 500 g. 



♦Methods for random sampling. 

14 



IS : 10M2 - 1984 

B-3.1.2 Thoroughly mix all portions of the material drawn from the 
same container. Out of these portions a small but equal quantity shall 
be taken from each selected container and shall be well mixed up 
together so as to form a composite sample weighing not leis than 200 g. 
This composite sample shall be divided into three equal parts, one for 
the purchaser, Second for the supplier and the third to be used as referee 
sample. 

B-3.1.3 The remaining portions of the material frotn each container 
( after a small quantity needed for the formation of compositive sample 
has been taken ) shall be divided into three equal parts, each part 
weighing not less than 50 g. These parts shall be immediately transferred 
to thoroughly dried bottles which are thetl ottaled stir-tight with stoppers 
and labelled with all the particulars of sampling given under 1I->1«4. The 
material in each such sealed bottle shall constitute an individual test 
sample. These individual samples shall be separated into three identical 
sets of samples in such a way that each set has an individual test sample 
representing each container selected. One of these three sets shall be 
sent to the purchaser, another to the supplier and the third shall be used 
as referee sample. 

B-3.2 Referee Sample — The referee sample shall consist of the 
composite sample ( see B-3.1.2 ) and a set of individual samples 
( see B-3.1.3 ) marked for this purpose. It shall also bear the seals of the 
purchaser and the supplier. These shall be kept at a place agreed to 
between the purchaser and the supplier and shall be used in case of 
dispute between the two. 

B-4* NUMBER OF TESTS 

B*-4a Tests for the determination of strontium sulphate shall be 
conducted on each of the individual samples for all the grades. 

B»i.2 Tests for the remaing characteristics shall be conducted on the 
composite sample, 

B-5. CRITERIA FOR CONFORMITY 

B»5.1 For Isadlvidua! Samples 

B-5.1.1 For Strontium Sulphate — The test results for strontium sulphate 
shall be recorded, and the mean and range for these test results shall be 
calculated as follows: 

Mean { X) ==^ Sum of the test results divided by the number of test 
results, 

Range ( /c ) = The difference between the maximum and minimum 
values of the test results. 

15 
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The value of expression ( X — 0*6 R ) shall be calculated. If the 
value of this expression is greater than or equal to limits specified in 
Table 1, the lot shall be declared to have satisfied the requirements for 
these characteristics. 

B-5.1.1.1 In case of sample of size 10, the first five test results may 
be taken in one group and the next five in another group, R shall be 
calculated for each of the groups and the average value of the two shall 
be calculated as /?, If A' — 0*6 R is greater than or equal to the limits 
specified in Table 1, then the lot shall be declared to have satisfied the 
requirements for these characteristics. 

B*-5.2 For Composite Sample — The test results on the composite 
sample shall meet the corresponding requirements specified in Table 1. 

B-5.3 A lot shall be declared as conforming to the specification if it 
satisfies the requirements for each of the characteristics listed in Table L 
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